Injury to the spleen during routine colonoscopy is an extremely rare injury. Diagnosis and management of the injury has evolved with technological advances and experience gained in the management of splenic injuries sustained in trauma. Of the 37 reported cases of colonoscopic splenic injury, 12 had a history of prior surgery or a disease process suggesting the presence of adhesions. Only 6 had noted difficulty during the procedure, and 31 patients experienced pain, shock, or hemoglobin drop as the indication of splenic injury. Since 1989, 21/24 (87.5%) patients have been diagnosed initially using computed tomography or ultrasonography. Overall, only 27.8% have retained their spleens. None have experienced as long a delay as our patient, nor have any had an attempt at percutaneous control of the injury. This report presents an unusual case of a rare complication of colonoscopy and the unsuccessful use of one nonoperative technique, and reviews the experience reported in the world literature, including current day management options.
INTRODUCTION
Endoscopic evaluation of the gastrointestinal tract offers both diagnostic and therapeutic options and has become the preferred procedure for the evaluation of gastrointestinal disorders. Though low, endoscopy carries a known risk, including perforation and hemorrhage. A particularly rare complication of colonoscopy is injury to the spleen. Presented here are an illustrative example and a review of the world literature, with a focus on diagnostic and management options.
CASE REPORT
A healthy, 75-year-old woman underwent screening colonoscopy at an outside facility and developed left upper quadrant abdominal pain over the ensuing days. A CT scan revealed a splenic "cyst," and observational management was elected. Over the next several months, the patient underwent serial CT scan examinations of her abdomen, which demonstrated a slowly but progressively enlarging splenic cyst. Though bearable, the patient was in chronic pain. Approximately 4 months after the inciting colonoscopy, the patient was referred to our facility for management. A 10x7-cm thin-walled splenic fluid collection was seen on CT (Figure 1) , abutting the abdominal wall and displacing the spleen medially. A fluid/fluid level could be seen within the collection, consistent with hematocrit effect (blood cells separating from plasma and settling over time). The collection was percutaneously drained with an 8 French multi-holed catheter for 400cc of brown fluid, consistent with old blood. Postprocedure CT confirmed complete collapse of the collection (Figure 2 ) and the catheter was removed. Six days after the collection was drained, the patient presented with a return of her abdominal pain and was found on follow-up CT to have a recurrent 6x4-cm subcapsular splenic collection with a small hematocrit level, presumably from ongoing small hemorrhages. With the rapid reformation of the collection, it was felt that repeat drainage would not be curative. Therefore, the patient was immunized with pneumococcal and HiB vaccines and taken for elective splenectomy 2 days later. Though laparoscopic splenectomy was considered, open resection was chosen given the patient's age and likelihood of significant inflamma-tory changes. At laparotomy, she was noted to have a very mobile splenic flexure with an underdeveloped splenocolic ligament. The colon was otherwise completely normal. Inflammatory adhesions were found in the area of the spleen, and an 8x5-cm white cyst, slightly larger than the spleen itself, was found posterolateral to the spleen (Figures 3 and 4) . The spleen and accompanying cyst were removed after dissection of the surrounding adhesions. Postoperatively, the patient did remarkably well and was discharged home 3 days later.
DISCUSSION
Though barium enema has long been the gold standard for identification of colonic lesions, colonoscopy affords the ability to not only identify a lesion, but to provide tissue for pathologic examination and is often the definitive procedure for polyps. Hence, colonoscopy is considered the accepted screening examination in all people over 50 years of age, and younger if a familial history of colon cancer is present.
Though overall very safe, colonoscopy is not entirely without risk. The 2 most common complications are hemorrhage following polypectomy (range, 1.8% to 2.5%) and perforation (range, 0.34% to 2.14%). 1 An extremely rare complication is injury to the spleen. The injury was first reported in 1974, with 2 patients sustaining hemorrhage, one of which resulted in splenectomy. 2 Since the first report, an additional 36 cases have been reported in the world literature, including the current case. The average age of the patients is 64.9 years (range, 33 to 90), reflecting the age for which colonoscopy is routinely indicated, with a preponderance of females (66.7%).
Levine 19 proposed 2 theories for the probable cause of splenic injury during colonoscopy. Difficult intubation of the colon may impart direct injury to the spleen during passage through the splenic flexure. Dense adhesions between the colon and spleen from previous surgery or disease may result in tearing of the splenic capsule as the colonoscope is passed through the colon. Telmos 31 and others 28 later added technical maneuvers to the list of risk factors, including slide-by, the alpha maneuver, straightening of the sigmoid loop, and externally applied abdominal pressure. In the available literature, only 6 patients were reported to have had some difficulty with intubation of the colon, while 21 specifically mentioned a lack of difficulty. Reports from the remaining 10 cases made no mention of ease or difficulty of the procedure. Twelve of the 37 reported patients had undergone previous surgery or had a disease process that may have enabled adhesion formation (Crohn's disease and pancreatitis). Eighteen had no predisposition to adhesion formation, and 8 reports lacked any information regarding risk factors. Interestingly, of the 12 patients with possible adhesions, 10 had no intubation difficulties.
Most patients with colonoscopic splenic injury present relatively soon after injury with signs or symptoms suggestive of a problem. The range in the reported literature extends from within 2 hours to as long as 10 days. Fourteen of the 32 patients with available information presented with symptoms within 12 hours of colonoscopy.
The remaining 18 patients presented over the following days.
The vast majority of patients with information available presented with symptoms of pain (28/32) . Approximately half of these same patients also presented with evidence of hemorrhage or shock, or both (18/32) . With the exception of 1 patient successfully managed nonoperatively, 3 the only reports that did not include pain as a presenting symptom were also those in which the patients died, suggesting the patients were too moribund to complain of pain.
The diagnosis and management of these colonoscopyrelated splenic injuries has to some degree reflected the available technology and is similar to the management of traumatic splenic injuries. Although most injuries were diagnosed, or at least confirmed, at laparotomy in the era before 1987, 21 of the 24 cases since 1989 have been diagnosed with noninvasive methods, such as computed tomography or ultrasonography. Before the report of Federle 34 in 1983, diagnosis of splenic injury sustained in trauma was indirect and was prompted by a positive diagnostic peritoneal lavage (DPL) leading to laparotomy. With the proven utility of CT in blunt abdominal trauma, only hemodynamically unstable patients now undergo DPL, and even that has been largely replaced by the focused abdominal sonography for trauma (FAST) examination. 35 A similar trend is noted with colonoscopic splenic injury.
The recognition over 100 years ago of the spleen's role in immunoprotection against encapsulated organisms, such as streptococcus pneumoniae, haemophilus influenzae, and neisseria meningitidis was largely ignored until the 1950s when a swing in the management of splenic injuries began the era of splenic salvage. Besides splenorrhaphy, splenic salvage maneuvers now include nonoperative management of splenic injuries and splenic artery embolization of pseudoaneurysms. 36 In the trauma literature, nonoperative management of lower grade injuries (Grades I-III) 37 has a success rate ranging from 95.2% to 80.4%, respectively. 38 Though none of the injuries induced at colonoscopy were graded in the available reports, these are presumably not the pulverized high-grade injuries seen in trauma, and probably fall into the grade I thru III category. However, overall only 27.8% of patients with a splenic injury by colonoscopy have retained their spleens. Before 1988, the splenectomy rate was 100%. Since that time, that rate has dropped to 61.5%, still higher than that predicted from the trauma literature.
Finally, our patient presented with a condition not previ- ously reported in the colonoscopy literature. The formation of a secondary cyst is rare and is characterized by the lack of a cellular lining as seen in a primary cyst. Secondary cysts are typical of a hemorrhagic, inflammatory, or degenerative origin. 39 Successful percutaneous drainage under ultrasound guidance has been reported for splenic cysts secondary to blunt abdominal trauma, 40 but not for those related to colonoscopy. Our attempt at percutaneous drainage was similarly intended to prevent splenectomy, but unfortunately was unsuccessful. With only limited experience, this technique, however, should remain in the armamentarium for the treatment of these injuries.
CONCLUSION
In the history of splenic injury by colonoscopy, the experience of the first decade was laparotomy and splenectomy in all patients. Though CT scanning has proven successful in diagnosing the injury, relatively few patients have escaped the experience with an intact spleen.
Nonoperative management and splenic artery embolization have been used with significant success in the trauma setting, but used only sparingly with colonoscopic injuries. These options should be given serious consideration in these patients. Though our attempt at percutaneous control of the secondary cyst formed as a result of a colonoscopic splenic injury was unsuccessful, we believe this could nevertheless represent an alternative to splenectomy in future patients.
